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AT @ o B, TR < HeTehi i & & HI0 o &Y § GRATG feman s Feha
2, 5 ermafea soiei B € SR TR TRt % @i stfdeatud B €1 |
el A e sherehl @ |ie e g9 T 8-

B

A 3 A

EaL|
H,0 379 § 3 O-H a4l & &9 § 104.5° &1 &0 NH; 319 § N-H 3T
I a9 A 107.3° ferft &R C-H & CH,, 3Teeif 1 <=9 & 109°28° =T 10T €Il
g, S T = o o femmn w2

(4) 2TmEy T A H

T oY YRR & Tifgeg 1] & U At & Aal 1 digd & fory sawas e
T T e T hedrd g1 I ey T teedt ot shed € @R T8
T 9T WR & el Tk e STl 9 SiuEti § € @] gt 21 S
% faU Cl, 3 CI-Cl R 219 T 243 kI mol™! O, 0=0 =T 498 kJ mol~! 2R
N, ¥ T3 %1 946 kJ mol~! 21ay wdedt et 2|
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30 TR B I S & fere o U @ R & U W Afueh STy g §, | W S i aer
% forw w3 § gfveet €t 81 H,0 9 & O-H #1164 2 €, & died & forg A

faf= a1 Sl i TEvFshdl gl -

H,0(g)——H(g)+OH(g) A,H] =502 kJ mol™

OH(g)——H(g)+0(g) A H) =427 kJ mol™’ P—

TH R NH; | 1 N-H 37 iR CH, % ¥R C-H 791 ¥ €1 374 ¥ T
e 1 e & forg fafe= Aen 1 Sl 1 Aevgwd Bt 21 uE fefa o
S aTe Tedt off STt €1 38 uRenfyq feran sman @ 19 fo fifgera e
o Th Hict Y % YA ey faaife v & faw stead sl

T At & T st faviy yeR %

el i qeH & o evas® el

3T & fauw u % o1 & forw

e emey Tt =

502+427

O-H 3mea &l i udedt = = 464.5 kJ mol™!
el AEY el HEH A= groft Ky T 2
| 4.3

I e UId/k) mol™! | ammEE | amEY wSeUi/kJ mol !

H-H 436 N=N | 946

H-C 414 0=0 | 498

H-N 391 Cc-C 347

H-O 464 C=C 611

N-N 159 C= 837

0-0 138 C=N 891

F-F 157 c-Cl | 330

4.5 TSI ATEEN
g ot Yoot SR IcHs TRATY] (S8 ATg2isH, Sfidis, Tt onfg) | erefea

TTEGISH WA 3R TR SYTHIMHF T UL ST seiae I o o
T a9 YR 1 SHUT 9t 21 TGN €Y ogd ool e &l ©, THeh
TTESISH S FE SIaeTu[e S8 WA iR et Tae o1 ST 3R S Jomed
H Heergul JfeT o1 T 2
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e Fefl A 4-25kImol™! Bt 81 98 HeGdsh TeY i qoil § 9gd %9 §
Fiifeh TEHAST e i e o foTg erel kimol~! Seil &1 STEwdehal gidt 21
W] FE IO YA § TR F@ H,0 3R HF 21§ &1 F9eisk gl <1 ¢ gRg e
MU o HROT & UMY 59 ST | U1 Sl 81 9 oh Y Tcd i i BEg e
M o YR T GHAE ST Fehell &1

~,H
H\ H """" O
(O REEEEEEEE H—O/ \H
/
H
H \O."
|
H
H—F---- H—F - H—F --—--H—F

TEGIH 3N TR IR INHS THIY o o= SEaFRMHFA o TR oh HROT
A o A HT S AT B W ) SRS W] RS SAEY SR
YRS AT T Mo STE] 311 Sl €1 SRS STEeH g S S
ARt o s feerdwd = a1 & HRO S €1 SO SRS T
3 o1 H Sufeerd B Wehel © A1 9% T ST H B Tkl €| THh STER TSN
e T YR o BId & AR TTESIoM 3Te < 3TenT Tustl & e ol € df 9%
FRTSA[F BRSO 3TEY HEeld 8l (€ eESeH A« 6 Tk 0] § & @I
g d 98 r-ateTU[s elzgied erdy eiar 21 Sfafueuegive @it
O-TIEEIBIAIT o 0] B S ST<RSAUsh eRSioH 3eeH <d & wiaieh urt o
SIS BTEGIoH e Bl 2l

o o ol
/ I
N C
No ~H
0-TTgS RIS AfafacuesteEs

4.6 HATSTHAT hIvT Forag4 I faeruur fagia

(SruE .U, fagia)

fopelt o1o]  weoh WANE ® UH W o G fAfvea feafa g 7, @i a1
1 T ffvea erepfa eidt B1 o1d q BEH S eTEed o fagia U@ S etuped
1 ST w1 HIE a1d TEl B T B T 1940 W TS SN dide o srope w1
eI 1 TUM H o U T Wa fFgid aed.s  .eR. fagia fam 99 1957
o e 3R firefedt 3 gEent 3R oM agmEn SR ded s Te fagia o) o
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S WA % GaIShAl B9 SURerd Telde g W Shfwd § iR g§ Q| TN S S e
sAfsemoneti gr1 fean < e 2 S
3o 1

forelt o107 o6 Sheltar wRToy 7 Sufer el I (SMTeE W AR oSy

T IH) MU T I TH Wb HaRed aid & for S1oh sfter <aw . a—
frereor 21 T v A, e v & T AEe e 9w e

B <@ eI Uk g @ Afushan g8 W el oMY $ SSER 3W-

BeCl, : 98 UH W HIIH 319 2| 56 10 o Shiid A Sfferm &
SeleRITeh ToaTe 152 252 €1 SHeh HAIShdl IW § 31 Soigei &1 Fegars ey
§ °h UohH H T Soiae &l FANA THIVST §RI SHeh Sarsihdl vl H XU S
Fl (Y FAKH TRA] Tk Selae[ Il 7)1 3Td: 319 $el 4 HASIR Solaeq a1
ISR Ta o ] T 21 SUG RN o SUR 3 Seiae g Sifeshad g
W @A TR Eeh fw o 180° iU W oHETEd Bid © fSiEeh HRuT 3] 3@

3Tehfa =1 il B

180°

m Cl— Be — (]
Cl Be Cl

@ 1]
9 YRR o 3T US| i 3AeRfd ff THM M

BF, : SR TEFARIES o Shild WA, S Seferien famm 152 252 2p! 21 37a:
gHeh HaANSThdl 9 W i Selaei 2| i Tl TRATIEt o Wi gedars e
TR o THH T THoh HASHAl FIY T A oM SR o1 W § (T A
F TH TOFM) | 3T: Tk HANSHAl HI H 6 Toige a1 3 A9 W e
&) VSEPR RO o @R 3 Afehad g0 W i, 37d: ek s= 1200 1 w10l
I Sl © SR gTeh STU] 1 SAhfd guarg e #1 et 2

F

AN

F F

wrarg st eteRfa

M| faam 113




AT -2 B e o
A O ST | 5 HASToh hiel S 1w o sMHR R fafue spsd w1 fa gt
e BT ST TET] | =Rl SR Ui seigeE gl i fafa= gemns & fog fafa=
ST eRfaal e Sifer |Rof 4.4 9 < T B
HRUT 4.4: FHET WAL & TR TR TAGEH Tl ht AT STawer

70T AR W | EEUSU)

180°
AX, 2 SCig| o HgCl, BeH,
AX 3 BF,, BCl,

3
e A
AX, 4 EREEIR CCl, CH,
SiCl,

AX, 5 : / NN, PCL, PF,
[EEILIERHENEE]

120°

N\
%&? SF,, PF -

)

AX

6

|

3rfiremoT 2

2 IS I o Srer UiqeRtuT Hed HH ERT, 39 31 Tk e I 31
Teh Toheh I o o9 BT AR T 3ifereh & Ueheh I oF Sl TN
fafu=r wruTarmstt & fau uiaertdor oo 1 9 30 Ui N

Theh JTH-Teheh JTH > Teheh JTH-3TEY JH > A& JTH-3TE H

AR 4.1, ¥ fEU T S7upe 1 Septaal 39 ST o Ed © S ohere ety I
21 T 37upetl © Uk g SR MY T S © ST STepfaal SR <t T Sepfad
¥ faoha e vt #)

T IE01 oh ToAq i 370] of — Hiem, st Sk ot | =i of ferg shsiar o]
o IRl 3R 4 39 I eI 71 TG 37 =R T 1 Yhfa 9 Al eroet o fue
1 HI9F 270] ok Shelld TRATY] hTe W 4 HaSTohdl 3oia @ 3R 98 ¥R Soiaq R
BIESISH TAET o WY FEHSH Il 1 T THH U ey I ¥ SR GRoi
4.1 %R 3TIER SHHT AR AOHABE THT =1 STHIF § ff IR Serae= ™
& W 3T yehfd 9= 21 5 9 9 o g € SR U Uheh I T UR
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U H o SR gl T - < ey I IR < Ueheh | STEH-grH- ST g | ] FE SR et
3R Theh -3 TH & o= O Ufqersor 1 AN 1 B o R STuet
1 PR AU Tqherh i ¥ Fo fagha el 51 9 st & o T %

GEA ST Wehfd SR efiehfa wroft 4.5 § < W 2

AN 4.5: TR G IR a0 UL e 3nfuash wenfafaar 8 Tehreht It

R ey T & faf weem €
W WS skl "W et 3Mehfa (feiit #)
H
|
Cu., i
CH, 4 0 EEEISEIE] u \HH 109.5
H
|
NH, 3 1 Freprviia fgfRfaet N, 107
i~ N
H
|
H,0 2 2 I Oy 104.5
H™ M

319 Tk TH T WS oh o Teleed T (ST STEd) a1 HewsH
(TEHAST AEY) g THEfh e o o faud o 9 b | STEY o
TohH 3R WX St W ayeeH, foeg waen g e o faefud fepan s ek
21 e VSEPR fagia s1upeti st atrepfa ol fe@m o1 erest yamg €1 W o S
e fean? &0 soiae o foag o frefia ot © € =1f1 et o1 =g o 3 °
& T WIfeh (heleh) Soiaria equl o faeg Sl €1 S1EW, TRAT] o qei-Hi13reht
freun o qu fagidl o YR W AeY U & YA S AR Hi

Q

1.
2.
3.

VSEPR fagid =1 wifersr stfiqemond s 872
VSEPR f&gid o HER HieH (CH,) i 3Tepid i WrfeRt shifsiq)

I, 1 TR & e o fagauies & o6l Tk A0 | 1.7 © af ST TR
EIRECHC: Rl R ol s ke S e | C I

NE, w1 fgyeiar vl NH, &1 qor § &9 & €, 2
ffafad i 37% sed g¢ ey F0 & %9 § W@l N, F,, O,

@ a7
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4.7 TETEME ST F MEHHh g

T SR LH gRI FTaId (1916) THERS eTeeH i fagid, Teer &1 e
Torgia S ST €1 3 9 Fieht A e ARt Tl i SUR T A B
TRAIUeeh G o Fd1eq FifAh! Ted o fahm o a1 WAV & o e
1 gueH o fau 91 iR fagia gfawfsa forg o1 3 TomEfe eteem o enyfn
fagia Fean 81 3 € Faehar ey fagia 3R enfveas wee fagidl e 3
fagidal = 989 ¥ 92|

4.7.1 HASTehar 3Teg fagia ( VBT)

11927, # EeeR 3R @< | TEeSH WA 9 gEeeH 310 & i i s
o foTu TarsTeRan sTee fagTd o1 wfaares foran| ersd aifei 3 $9eht 3T foar feram)
TEMERER e o+ & ThH T 9 SH a0 R o ® SR XTI shetehi
1 AfqeTe B €, UE 39 fogia o Uauifed €1 e i Felotdl shefshi oh SAfdeare
I A IR GAERE B W Rt €, fa etk eifaea g, e e
& T T TR TEEeE 1] o oTee 3 fagid i wwe

T AT Sl eEged WE] T SR W oM< S0 W 21 IH % goieed
HAM-T 1sThersh | & 3N AT A9k o Joe | &1 S-S g ] Fepe
MM © S0k Hefehl § ATTeATTT B odl © 31 Sh! Sell hH e ot © (Fe
4.1)| ST AETE o IER §U W Afqearg sifrehan R et =Fam & S 2l
AT 1 TATST o s S o TEWSH & T9H A Tohd 2| Helh &
YIS & H Sufterd golae, <M ARl | gfad B T

\m@mﬁﬂaﬁﬁaﬁaﬁ@a

9060
C

SEY TS
Tora. 4.2: 31 el WA & SAfaeATTT d BRI 79 H1 T

W fgrAT S1ope S HE, F,3nfE § o1evm 1 58 Wl fod=r gry wwemn
ST Hehdl &1 TR 3 WA § Afereh ol STupe 1 oA o fau 31 Seheuad
ST GRYOT, ST STaEen SR T WA AT e

)
;
;
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4.7.1.1 GOl TRHTY] =T EIEIRIEED
S ICLeE]

Fh] H RO FI GHeTT AR AELIFRA Hl GHAH F AU HAET Tk

s s-aftfesm FvEe (BeCly) o Affeam w1 A e 4 iR T

forers oReTe] H TAT] kel & FHAU W S Al AT heeh] h YohH hi HBIU

FTd 81 S T Heh ad €, 9 G ek qod SR U GHH el % e 2

GHTT & T HT A0 B o— fewforat
i, A TRE] ek GO W 9 ol €, Sl € Hem | Ghia et o €l

ii. Tt S o R etk STRfd IR Sell § U HHH e B

TR foam 19 2981 < BEgeH WS % WY oTEY s @ fog
Sftferm & Harsehal SaMl (252) i ST eTEgisH WA % 1Sswherhl o |
stfaema &l X Wehdll (39 W € fF T e o faudd = At
Sl €1 W@ Wehd ®) | Uifelt o WA o e o oh WehH H oRferaw ok 2s
ek 1 Teh TR UK o foIq Suferd gieh e 2p sefer ® =l Sl @,
st for = e e 2

L4
(% W) . - (eﬁﬁm 313@41) . . !
Is Is

2p 2p

mﬁwﬁmsﬁ@??&mﬁﬁﬁ%ﬁrﬁéﬁawmmm%l
319 A JHI HEh TS WA oF J1 |STHEh] oh T SIATIT Hieh 3 A&
Q| W 3 HEE I € TR Sl STy STel-3TenT Yokt o @i sifh Tk
el SRfer™ o 2S et o BIZSIST o |SThHerh o Tl Afdeara ¥ sl € 31k
O e SRfATH & 2p Heih ok TESH o 1SHEE o QY AqATT F S
B g ARG €9 H IHl T TUE A S )

TH U] 1 A heTehl o WRTUT A H1 Hehoodl ¥ fierdl B1 39 31HER
T T W arfeeh STqEH ek (SRt emepfa iR ot i 81) W qearcs S
e, THerert =11 Gehfia el R Sat & WeA oF T (FHE el SR 3Tehfa aret)
YR weh T T

BeCl, H, Ts-Ts 3Tgfa seiaeid aTel aieh (25 3R 2p) ohfa B1eht &1 sp Tehfiq
ek <d &1 TS SP-HehTUT Healdl 81 3 Hehild hefeh z-318] W el ¢ 3R fauda
feament w1 @i ffde #w €

(WW)IT DT ] e (][

2p (T 5 sp 2p

h&lh
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EICCE] o 91y 3Tfaearad ek faa 4.2
BeCl, %1 {@d 9] aAIG| m
ST HhI0T Hhoddl oh STER ar
R, fafr= Swfed wewl &

— — R G ST LS o ST
R T R R e R

el 21 W S pHerhi o ’4. oS 'D‘

TR &F FB IR I G| Clpz

AT STEFATTS  ( sp? Fig. 4.2 : BeCl F T : sp GHT

HepIuT): a0 o i EGEIE|

BId € 3R SUhT geiaien T 152252p! Bidl €1 <RI UCATY] o GaisTehdl sl
H i1 soiae[ B0 71 1 FAiie Ao o @il etse oFH o folt SiRie T
o 2SHEH 1 Th SO IS Bl 2p Heleh H well Sl 2|

mm BEET =

2p
(ﬁﬁmeﬂaw) .. TT
I

2p

Teh 25 Hefh 3R T 2p Heleh Wehild el i sp? Wehild heleh o 2| TE
SP*-HEHTUT FEeldl 2|

9%
i
=]
=

%

N[ ]

Is sp? 2p
Henfld hefeh

i Gehfia herh HHA iR wHeTg BIqe o &l % R ffde e 21 A
Ghfid heeh Y FARE TRATIET o p hefehl o @ fo9 5.3 oF STIER &Y
a1 2l
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fo. 4.3: 39, 1 a7 :p” HHO

WA W TS (Sp* WehTUT) — HiGF o hsld WY HIe hl IR o=
1€, 28 2p? Bl ©1 ¥R BEgISH TRATI[A o ©1ef eqee] S o fofq shisiA oA
o 25 e o U Toiad i 2p Hefh H Iferd ol Sl ey

?ﬁ;ﬁ)* I e 1 | A

Is 2p Is 2s 2p

379l T AT o T 2p FHeTdh 3R Tk 25 Heldh GhUl R IR sp’ HRA FHearh
3 EEE sp’-HeRIUT el 2l

e W [T Y] s, T RIETITTE

Is 2s 2p Is ~Sp?
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S IceE
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fo=w 4.4: CH, &1 9771 9 ° GH0

TERRH USTEARTES (Spd WeRdun):
P (7t sTeen) K

P (3ifem srreen) 1] [
spid FE

g sp} HeRfid e ko et (fost 5.52 ) o &l w1 iR il 8@
£ 3 i FAE A o Tk Teiae ol p hetshi o WY SAfderad g e
Y T 1 & PCL 310] F1 Frpioiia fgfrfiet wenfafa erft @1 A= p-Cl a1rai
(FRefE) 120°%F 10 R TF & qa § 8 1 6T 4 P-Cl 3Ty (7af)
fRefla a1 o T 90° T I S § IR TH def & FW AR Y 7 o A
g 2

SF, (sp’d? EehTom):
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T: P HehT Hereh ad € S AT STEwherh ™ o il & A e g €
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T € 3R To 4.5b o SFTER FEfa erewasE st 3d 2 . —

F

N4

F

fer3. 4.5 (a) : PCly 3777 &1 fralvi e, 45 (b) : S T P TREARIT
fefRfrst sanfaat STfirdt

4.7.1.2 HHIUT 3 SE-3TMaer

39 qh W UQ UL i =l 9 ® € U had Tk s WA o heih
Gehfid €1 38T 2@ UW WAVET o g o o9 ST, Gl Heheudl 9 fhg
TR THAE S HhAl €1 T899 (C,H,) W FET WA TH W Y A& e
& R Ycsh hree TRANY] I BEgieH WAL § SASTd eial 1 el AR e
A H HTe TATY] oF AT Helh sp* hid 8 21 299 o Ff Jdsh e
TRA] | sp? HehROT §RI TR S’ Wehfid hefeh BId &1 SHI hiad ©: sp’ Tehfld wefh
BIEGISH WAV o 1St H SAfaearad 3 ol 4.6 o TER $e84 C,H, T
T Bl C—C Y S=ATehg 318l W elal 81 W'l e famr (o) e
FEA 2l

e, 4.6: Fo7 377 BT FAA
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% 1SHERI W AT ek 9] T Hifelsh Sl S 21 37 I shie GRATISH
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